Abstract Whether international R&D spillovers are global and trade-related is still a debated issue. By adopting two specifications that nest models previously estimated in the literature, we test the hypothesis that international R&D spillovers are global and trade-unrelated for a sample of OECD countries over the period . In particular, via a randomization exercise, we reject the null hypothesis of a "global pool of technology" and show that there are partitions of countries associated with relatively strong/weak knowledge spillovers. Then, we estimate a nonlinear specification that includes simultaneously geographical distance and international trade among the determinants of domestic TFP. We find robust evidence that both factors affect how foreign knowledge impacts on the domestic productivity of each recipient country.
and Howitt 1992; Eaton and Kortum 1999; Howitt 2000) suggest that foreign R&D activities can improve domestic total factor productivity (TFP) because knowledge can spill over into foreign countries through a range of theoretically plausible channels.
At one extreme of this range, knowledge is disembodied and moves freely across nations: accordingly, knowledge spillovers are global and independent from "physical" exchanges of goods and services of any kind. At the opposite extreme, foreign knowledge spillovers are both localized, in the sense that they are negatively affected by distance, and trade-related, because closely associated with existing international trade relationships.
Localized, trade-related spillovers can materialize if foreign knowledge affects domestic productivity when embodied in traded intermediate goods and services. The first way in which this can happen is under the form of rent-spillovers (Griliches 1979; Jaffe 1986) , that occur when the market prices of the imported innovations do not fully reflect the productivity increase they generate. Another possible channel is via the (partly sequential) process of: (1) using the foreign technology; (2) learning the technology per se; (3) imitating the technology; and (4) improving the technology (Keller 2004). These knowledge spillovers are clearly trade-related and necessarily geographically localized, since the increase in transport costs makes international trade volumes decrease with distance.
There could be localized trade-related spillovers also when, although knowledge is not strictly embodied in the traded goods, the above mentioned process of learning and imitation is enhanced by international trade. For instance, trade might increase international economic interactions and this in turn makes it easier to catch-up with the foreign technology.
Trade-unrelated knowledge spillovers, on the contrary, are those produced by the "diffusion of ideas" (Eaton and Kortum 1996), with no underlying international market transactions. This process of knowledge diffusion does not characterize only the global spillovers mentioned above. The more important the role played in the diffusion of ideas by factors such as face-to-face contacts and interactions, commonalities of habits and cultural similarities, the more geographically localized the trade-unrelated spillovers are, given that these factors tend to decrease with distance (Eaton and Kortum 1999; Keller 2004) .
At the empirical level, what channels of knowledge diffusion are at work remains an open issue and existing results in the literature are mixed. This is particularly true for the trade-related channel: while there is solid evidence in the literature about learning associated with international trade and investment activities at the micro level, the impact of foreign knowledge on domestic productivity at the macro level remains highly controversial.
On the one hand, a number of studies following the seminal work by Coe and Helpman (1995) -showing that the import-weighted sum of foreign R&D stocks is positively associated with domestic TFP-find that international knowledge spillovers are localized and trade flows do have a role in shaping them (see, e.g., Engelbrecht 1997; Xu and Wang 1999; Keller 2002; Lejour and Nahuis 2005; Lumenga-Neso et al. 2005; Franco et al. 2011) . On the other hand, Keller (1998) shows that the simple sum of the foreign R&D stock performs better than the import-weighted sum used in Coe and Helpman (1995) , thereby suggesting that spillovers are global and
